It presented a comparative consideration of General Motors long-term activities on the current subject of fuel-cell-powered electric vehicles vs Toyota Mirai recent results, relevant to prospects on more efficient and safe technologies of the hydrogen on-board storage. It also presented a call on the project International cooperation. The main aim of this paper is to attract attention of General Motors, Toyota and/or other large car companies to a real possibility of developing and using, in the nearest future, of the break-through hydrogen on-board storage technology based on the solid H 2 intercalation into graphite nanostructures.
Introduction
In the connection with the intensive working out of the current subject of fuel-cell-powered electric vehicles in different countries, a comparative consideration is expedient of General Motors long-term (from 1964 up to nowadays [1] ) activities vs Toyota Mirai recent results (from 1993 up to nowadays [2] ), re-levant to prospects on more efficient technologies of the hydrogen on-board storage. It is necessary to emphasize that Toyota and General Motors, during the long-term period, have been among the largest car companies in the World, and they have also been in a perpetual rivalry.
About Toyota Mirairecent Results
As is noted in [2] [3] , the automaker has been selling the Toyota Mirai in Japan 2) two carbon fiber high-pressure tanks for hydrogen on-board storage;
3) fuel compressed H 2 gas maximum filling pressure 87.5 MPa; 4) normal operating pressure 70 MPa; 5) hydrogen storage density (capacity) 5.7 weight %; 6) hydrogen storage mass about 5.0 kg; 7) the driving range at 312 miles.
About General Motors Long-Term Activities and Recent Results
Recently 
On Solving the Current Problem of the Effective and Safe Hydrogen On-Board Storage
Despite the above noted Toyota and General Motors results
with results of other large car companies [2] , the problem of the effective and safe hydrogen on-board storage has yet been under consideration of a number of scientists, for instance, [6] - [12] .
In this connection, it is expedient to attract attention of both the scientists and the car companies to a real possibility of developing of a break-through hydro- Figure 2 (taken from [13] [15]). Hence, a related International research project (see the next Item) seems rather expedient.
Synopsis of the International Research Project "Thermodynamic Aspects of Hydrogen Sorption and Intercalation in Nanostructured Carbon-Based Materials, Relevance for Clean Energy Applications"
The project is devoted to the definition of thermodynamic characteristics and with Pd-catalyst (hydrogenated at 300 K and initial pressure of P (H2gas) ≈ the disclosure of the atomic mechanisms of processes of hydrogen sorption and intercalation in expanded graphite and graphene materials. It is related to the current unresolved problems of the clean energy, including the problem of a compact and safe storage of hydrogen in eco-cars [6] - [17] .
In the project three methods of synthesis of carbon nanostructures will be used: 1) a method of destructive thermal decomposition of some intercalated in graphite compounds based on polyfluoride carbon; 2) plasma jet method, based on the pyrolysis of carbon-containing materials in a DC plasma torch; 3) the method of chemical vapor deposition.
The conventional experimental techniques will be used for the identification and the characterization of the synthesized nanostructures (X-ray diffraction, thermogravimetry, electron microscopy, Raman spectroscopy, etc.).
For obtaining the project research results, the following will be used: 1) the unique technology of hydrogenation of carbon materials and nanomaterials in a gas at a pressure of molecular hydrogen up to 30 MPa and temperatures up to 870 K, as well as the technology of hydrogenation by superthermal hydrogen atoms; 2) methods of thermogravimetric analysis and thermal desorption analysis (with using the original developments [18] [19]) of hydrogenated materials and nanomaterials; 3) approaches and methods [14] - [19] of thermodynamic analysis of the experimental data obtained by the project participants, and comparison of the test results with the related theoretical and experimental data of other researchers to reveal the atomic mechanisms of the hydrogensorption and By using these methods, it will be determined the thermodynamic characteristics of hydrogen sorption (hydrogen concentrations, the equilibrium constants, the standard enthalpy changes, the activation volumes, the rate constants, the activation energies) and disclosed the atomic mechanisms of sorption for different hydrogen states in the expanded graphite (the first time) and graphene materials.
The further research of the physics [13] At the first time, the experimental study of the possibility of intercalation of the high-density molecular hydrogen in compacted expanded graphite and multilayer graphene will be held.
The development of prospects of the advance technology of effective and safe storage of intercalated high density hydrogen in carbon nanomaterials and their urgent in the field of hydrogen energy applications will be determined.
Conclusion
There are reasons, including [13] [25] study results, to attract attention of General Motors, Toyota and/or other large car companies to a real possibility of developing and using, in the nearest future, of the break-through hydrogen onboard storage technology ( Figure 1 and Figure 2 
